Claudin-3 and Clara cell 10 kDa protein as early signals of cigarette smoke-induced epithelial injury along alveolar ducts.
Smoking-associated chronic obstructive pulmonary disease is characterized by inflammation, changes affecting small airways, and development of emphysema. Various short- and long-term models have been introduced to investigate these processes. The aim of the present study was to identify markers of early epithelial injury/adaptation in a short-term animal model of cigarette smoke exposure. Initially, male BALB/c mice were exposed to smoke from one to five cigarettes and lung changes were assessed 4 and 24 hr after smoking cessation. Subsequently, animals were exposed to smoke from five cigarettes for 2 consecutive days and lungs investigated daily until the seventh postexposure day. Lung homogenates cytokines were determined, bronchioloalveolar fluid cells were counted, and lung tissue was analyzed by immunohistochemistry. Exposure to smoke from a single cigarette induced slight pulmonary neutrophilia. Smoke from two cigarettes additionally induced de novo expression of tight junction protein, claudin-3, by alveolar duct (AD) epithelial cells. Further increases in smoke exposure induced epithelial changes in airway progenitor regions. During the recovery period, the severity/frequency of epithelial reactions slowly decreased, coinciding with the switch from acute to a chronic inflammatory reaction. Claudin-3 and Clara cell 10 kDa protein were identified as possible markers of early tobacco smoke-induced epithelial injury along ADs.